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<110> PALMER, Kenneth E. 
POGUE, Gregory P. 

Mccormick, Alison 

<120> ROLLING CIRCLE REPLICON EXPRESSION 
VECTORS 



<130> 008010179CPUS01 

<140> To Be Assigned 
<141> 

Q <150> 09/505,477 
!'«J <151> 2000-02-16 

<160> 9 

JIi;J <170> FastSEQ for Windows Version 4.0 

Li; 

<210> 1 
f <211> 5285 

;)"'; <212> dna 

IY <213> Porcine circovirus 

; %j 

P <400> 1 

U agcgcccaat acgcaaaccg cctctccccg cgcgttggcc gattcattaa tgcagctggc 60 

N ; acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttagc 12 0 

tcactcatta ggcaccccag gctttacact ttatgcttcc ggctcgtatg ttgtgtggaa 180 

ttgtgagcgg ataacaattt cacacaggaa acagctatga ccatgattac gccaagctat 240 

ttaggtgaca ctatagaata ctcaagctat gcatcaagct tggtaccgag ctcggatcca 3 00 

ctagtaacgg ccgccagtgt gctggaattc gcccttattt aaatggagcc acagctggtt 3 60 

tcttttatta tttgggtgga accaatcaat tgtttggtcc agctcaggtt tgggggtgaa 420 

gtacctggag tggtaggtaa agggctgcct tatggtgtgg cgggaggagt agttaatata 480 

ggggtcatag gccaagttgg tggagggggt tacaaagttg gcatccaaga taacaacagt 540 

ggacccaaca cctctttgat tagaggtgat ggggtctctg gggtaaaatt catatttagc 600 

ctttctaata cggtagtatt ggaaaggtag gggtaggggg ttggtgccgc ctgagggggg 660 

gaggaactgg ccgatgttga atttgaggta gttaacattc caagatggct gcgagtatcc 72 0 

tccttttatg gtgagtacaa attctgtaga aaggcgggaa ttgaagatac ccgtctttcg 780 

gcgccatctg taacggtttc tgaaggcggg gtgtgccaaa tatggtcttc tccggaggat 840 

gtttccaaga tggctgcggg ggcgggtcct tcttctgcgg taacgcctcc ttggccacgt 900 

catcctataa aagtgaaaga agtgcgctgc tgtagtatta ccagcgcact tcggcagcgg 960 

cagcacctcg gcagcgtcag tgaaaatgcc aagcaagaaa agcggcccgc aaccccataa 1020 

gaggtgggtg ttcaccctta ataatccttc cgaggaggag aaaaacaaaa tacgggagct 1080 

tccaatctcc ctttttgatt attttgtttg cggagaggaa ggtttggaag agggtagaac 1140 

tcctcacctc caggggtttg cgaattttgc taagaagcag acttttaaca aggtgaagtg 1200 

gtattttggt gcccgctgcc acatcgagaa agcgaaagga accgaccagc agaataaaga 1260 

atactgcagt aaagaaggcc acatacttat cgagtgtgga gctccgcgga accaggggaa 132 0 

gcgcagcgac ctgtctactg ctgtgagtac ccttttggag acggggtctt tggtgactgt 1380 

agccgagcag ttccctgtaa cgtatgtgag aaatttccgc gggctggctg aacttttgaa 1440 
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agtgagcggg aagatgcagc agcgtgattg gaagacagct gtacacgtca tagtgggccc 1500 

gcccggttgt gggaagagcc agtgggcccg taattttgct gagcctaggg acacctactg 1560 

gaagcctagt agaaataagt ggtgggatgg atatcatgga gaagaagttg ttgttttgga 162 0 

tgatttttat ggctggttac cttgggatga tctactgaga ctgtgtgacc ggtatccatt 1680 

gactgtagag actaaagggg gtactgttcc ttttttggcc cgcagtattt tgattaccag 1740 

caatcaggcc ccccaggaat ggtactcctc aactgctgtc ccagctgtag aagctctcta 1800 

tcggaggatt actactttgc aattttggaa gactgctgga gaacaatcca cggaggtacc 1860 

cgaaggccga tttgaagcag tggacccacc ctgtgccctt ttcccatata aaataaatta 1920 

ctgagtcttt tttgttatca catcgtaatg gtttttattt ttatttattt agagggtctt 1980 

ttaggataaa ttctctgaat tgtacataaa tagtcagcct taccacataa ttttgggctg 2 040 

tggctgcatt ttggagcgca tagccgaggc ctgtgtgctc gacattggtg tgggtattta 2100 

aaaagggcga attctgcaga tatccatcac actggcggcc gctcgagcat gcatctagag 2160 

ggcccaattc gccctatagt gagtcgtatt acaattcact ggccgtcgtt ttacaacgtc 2220 

gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat ccccctttcg 2280 

ccagctggcg taatagcgaa gaggcccgca ccgatcgccc ttcccaacag ttgcgcagcc 2340 

tatacgtacg gcagtttaag gtttacacct ataaaagaga gagccgttat cgtctgtttg 2400 

tggatgtaca gagtgatatt attgacacgc cggggcgacg gatggtgatc cccctggcca 2460 

gtgcacgtct gctgtcagat aaagtctccc gtgaacttta cccggtggtg catatcgggg 2520 

atgaaagctg gcgcatgatg accaccgata tggccagtgt gccggtctcc gttatcgggg 258 0 

aagaagtggc tgatctcagc caccgcgaaa atgacatcaa aaacgccatt aacctgatgt 2 640 

tctggggaat ataaatgtca ggcatgagat tatcaaaaag gatcttcacc tagatccttt 2700 

tcacgtagaa agccagtccg cagaaacggt gctgaccccg gatgaatgtc agctactggg 27 60 

ctatctggac aagggaaaac gcaagcgcaa agagaaagca ggtagcttgc agtgggctta 282 0 

catggcgata gctagactgg gcggttttat ggacagcaag cgaaccggaa ttgccagctg 2880 

gggcgccctc tggtaaggtt gggaagccct gcaaagtaaa ctggatggct ttctcgccgc 2940 

caaggatctg atggcgcagg ggatcaagct ctgatcaaga gacaggatga ggatcgtttc 3000 

gcatgattga acaagatgga ttgcacgcag gttctccggc cgcttgggtg gagaggctat 3060 

tcggctatga ctgggcacaa cagacaatcg gctgctctga tgccgccgtg ttccggctgt 3120 

cagcgcaggg gcgcccggtt ctttttgtca agaccgacct gtccggtgcc ctgaatgaac 3180 

tgcaagacga ggcagcgcgg ctatcgtggc tggccacgac gggcgttcct tgcgcagctg 3240 

tgctcgacgt tgtcactgaa gcgggaaggg actggctgct attgggcgaa gtgccggggc 33 00 

aggatctcct gtcatctcac cttgctcctg ccgagaaagt atccatcatg gctgatgcaa 3360 

tgcggcggct gcatacgctt gatccggcta cctgcccatt cgaccaccaa gcgaaacatc 3420 

gcatcgagcg agcacgtact cggatggaag ccggtcttgt cgatcaggat gatctggacg 3480 

aagagcatca ggggctcgcg ccagccgaac tgttcgccag gctcaaggcg agcatgcccg 3540 

acggcgagga tgtcgtcgtg acccatggcg atgcctgctt gccgaatatc atggtggaaa 3600 

atggccgctt ttctggattc atcgactgtg gccggctggg tgtggcggac cgctatcagg 3660 

acatagcgtt ggctacccgt gatattgctg aagagcttgg cggcgaatgg gctgaccgct 372 0 

tcctcgtgct ttacggtatc gccgctcccg attcgcagcg catcgccttc tatcgccttc 3780 

ttgacgagtt cttctgaatt attaacgctt acaatttcct gatgcggtat tttctcctta 3840 

cgcatctgtg cggtatttca caccgcatac aggtggcact tttcggggaa atgtgcgcgg 3900 

aacccctatt tgtttatttt tctaaataca ttcaaatatg tatccgctca tgagacaata 3960 

accctgataa atgcttcaat aatagcacgt gaggagggcc accatggcca agttgaccag 4020 

tgccgttccg gtgctcaccg cgcgcgacgt cgccggagcg gtcgagttct ggaccgaccg 4080 

gctcgggttc tcccgggact tcgtggagga cgacttcgcc ggtgtggtcc gggacgacgt 4140 

gaccctgttc atcagcgcgg tccaggacca ggtggtgccg gacaacaccc tggcctgggt 4200 

gtgggtgcgc ggcctggacg agctgtacgc cgagtggtcg gaggtcgtgt ccacgaactt 4260 

ccgggacgcc tccgggccgg ccatgaccga gatcggcgag cagccgtggg ggcgggagtt 4320 

cgccctgcgc gacccggccg gcaactgcgt gcacttcgtg gccgaggagc aggactgaca 4380 

cgtgctaaaa cttcattttt aatttaaaag gatctaggtg aagatccttt ttgataatct 4440 

catgaccaaa atcccttaac gtgagttttc gttccactga gcgtcagacc ccgtagaaaa 4500 

gatcaaagga tcttcttgag atcctttttt tctgcgcgta atctgctgct tgcaaacaaa 4560 

aaaaccaccg ctaccagcgg tggtttgttt gccggatcaa gagctaccaa ctctttttcc 4620 

gaaggtaact ggcttcagca gagcgcagat accaaatact gtccttctag tgtagccgta 4680 
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gttaggccac cacttcaaga actctgtagc accgcctaca tacctcgctc tgctaatcct 4740 

gttaccagtg gctgctgcca gtggcgataa gtcgtgtctt accgggttgg actcaagacg 4800 

atagttaccg gataaggcgc agcggtcggg ctgaacgggg ggttcgtgca cacagcccag 4860 

cttggagcga acgacctaca ccgaactgag atacctacag cgtgagctat gagaaagcgc 4920 

cacgcttccc gaagggagaa aggcggacag gtatccggta agcggcaggg tcggaacagg 4980 

agagcgcacg agggagcttc cagggggaaa cgcctggtat ctttatagtc ctgtcgggtt 5040 

tcgccacctc tgacttgagc gtcgattttt gtgatgctcg tcaggggggc ggagcctatg 5100 

gaaaaacgcc agcaacgcgg cctttttacg gttcctgggc ttttgctggc cttttgctca 5160 

catgttcttt cctgcgttat cccctgattc tgtggataac cgtattaccg cctttgagtg 5220 

agctgatacc gctcgccgca gccgaacgac cgagcgcagc gagtcagtga gcgaggaagc 5280 

ggaag 5285 



<210> 2 
<211> 5650 
<212> DNA 

<213> Porcine circovirus 
<400> 2 

ggatcgatcc ggctgtggaa tgtgtgtcag ttagggtgtg gaaagtcccc aggctcccca 60 

gcaggcagaa gtatgcaaag catgcatcaa gcttggtacc gagctcggat ccactagtaa 120 

cggccgccag tgtgctggaa ttcgccctta tttaaatgga gccacagctg gtttctttta 180 

ttatttgggt ggaaccaatc aattgtttgg tccagctcag gtttgggggt gaagtacctg 240 

gagtggtagg taaagggctg ccttatggtg tggcgggagg agtagttaat ataggggtca 3 00 

taggccaagt tggtggaggg ggttacaaag ttggcatcca agataacaac agtggaccca 360 

acacctcttt gattagaggt gatggggtct ctggggtaaa attcatattt agcctttcta 42 0 

atacggtagt attggaaagg taggggtagg gggttggtgc cgcctgaggg ggggaggaac 480 

tggccgatgt tgaatttgag gtagttaaca ttccaagatg gctgcgagta tcctcctttt 540 

atggtgagta caaattctgt agaaaggcgg gaattgaaga tacccgtctt tcggcgccat 600 

ctgtaacggt ttctgaaggc ggggtgtgcc aaatatggtc ttctccggag gatgtttcca 660 

agatggctgc gggggcgggt ccttcttctg cggtaacgcc tccttggcca cgtcatccta 720 

taaaagtgaa agaagtgcgc tgctgtagta ttaccagcgc acttcggcag cggcagcacc 78 0 

tcggcagcgt cagtgaaaat gccaagcaag aaaagcggcc cgcaacccca taagaggtgg 840 

gtgttcaccc ttaataatcc ttccgaggag gagaaaaaca aaatacggga gcttccaatc 900 

tccctttttg attattttgt ttgcggagag gaaggtttgg aagagggtag aactcctcac 960 

ctccaggggt ttgcgaattt tgctaagaag cagactttta acaaggtgaa gtggtatttt 1020 

ggtgcccgct gccacatcga gaaagcgaaa ggaaccgacc agcagaataa agaatactgc 1080 

agtaaagaag gccacatact tatcgagtgt ggagctccgc ggaaccaggg gaagcgcagc 1140 

gacctgtcta ctgctgtgag tacccttttg gagacggggt ctttggtgac tgtagccgag 1200 

cagttccctg taacgtatgt gagaaatttc cgcgggctgg ctgaactttt gaaagtgagc 12 60 

gggaagatgc agcagcgtga ttggaagaca gctgtacacg tcatagtggg cccgcccggt 1320 

tgtgggaaga gccagtgggc ccgtaatttt gctgagccta gggacaccta ctggaagcct 1380 

agtagaaata agtggtggga tggatatcat ggagaagaag ttgttgtttt ggatgatttt 1440 

tatggctggt taccttggga tgatctactg agactgtgtg accggtatcc attgactgta 1500 

gagactaaag ggggtactgt tccttttttg gcccgcagta ttttgattac cagcaatcag 1560 

gccccccagg aatggtactc ctcaactgct gtcccagctg tagaagctct ctatcggagg 1620 

attactactt tgcaattttg gaagactgct ggagaacaat ccacggaggt acccgaaggc 1680 

cgatttgaag cagtggaccc accctgtgcc cttttcccat ataaaataaa ttactgagtc 1740 

ttttttgtta tcacatcgta atggttttta tttttattta tttagagggt cttttaggat 1800 

aaattctctg aattgtacat aaatagtcag ccttaccaca taattttggg ctgtggctgc 1860 

attttggagc gcatagccga ggcctgtgtg ctcgacattg gtgtgggtat ttaaataagg 1920 

gcgaattctg cagatatcca tcacactggc ggccgctcga gtctagaggg cccgtttaaa 1980 

cccgctgatc agcctcgact gtgccttcta gttgccagcc atctgttgtt tgcccctccc 2040 
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ccgtgccttc cttgaccctg gaaggtgcca ctcccactgt cctttcctaa taaaatgagg 2100 

aaattgcatc gcattgtctg agtaggtgtc attctattct ggggggtggg gtggggcagg 2160 

acagcaaggg ggaggattgg gaagacaata gcaggcatgc tggggatgcg gtgggctcta 2220 

tggcttctga ggcggaaaga accagcatgt gagcaaaagg ccagcaaaag gccaggaacc 2280 

gtaaaaaggc cgcgttgctg gcgtttttcc ataggctccg cccccctgac gagcatcaca 2340 

aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga taccaggcgt 2400 

ttccccctgg aagctccctc gtgcgctctc ctgttccgac cctgccgctt accggatacc 2460 

tgtccgcctt tctcccttcg ggaagcgtgg cgctttctca tagctcacgc tgtaggtatc 2520 

tcagttcggt gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc cccgttcagc 2580 

ccgaccgctg cgccttatcc ggtaactatc gtcttgagtc caacccggta agacacgact 2 640 

tatcgccact ggcagcagcc actggtaaca ggattagcag agcgaggtat gtaggcggtg 2700 

ctacagagtt cttgaagtgg tggcctaact acggctacac tagaagaaca gtatttggta 2760 

tctgcgctct gctgaagcca gttaccttcg gaaaaagagt tggtagctct tgatccggca 2820 

aacaaaccac cgctggtagc ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa 2880 

aaaaaggatc tcaagaagat cctttgatct tttctacggg gtctgacgct cagtggaacg 2940 

aaaactcacg ttaagggatt ttggtcatga cattaaccta taaaaatagg cgtatcacga 3 000 

ggccctttcg tctcgcgcgt ttcggtgatg acggtgaaaa cctctgacac atgcagctcc 3060 

cggagacggt cacagcttgt ctgtaagcgg atgccgggag cagacaagcc cgtcagggcg 3120 

cgtcagcggg tgttggcggg tgtcggggct ggcttaacta tgcggcatca gagcagattg 3180 

tactgagagt gcaccatatg cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 3240 

gcatcaggac gcgccctgta gcggcgcatt aagcgcggcg ggtgtggtgg ttacgcgcag 3300 

cgtgaccgct acacttgcca gcgccctagc gcccgctcct ttcgctttct tcccttcctt 3360 

tctcgccacg ttcgccggct ttccccgtca agctctaaat cgggggctcc ctttagggtt 3420 

ccgatttagt gctttacggc acctcgaccc caaaaaactt gattagggtg atggttcacg 3480 

tagtgggcca tcgccctgat agacggtttt tcgccctttg acgttggagt ccacgttctt 3540 

taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg tctattcttt 3600 

tgatttataa gggattttgc cgatttcggc ctattggtta aaaaatgagc tgatttaaca 3660 

aaaatttaac gcgaatttta acaaaatatt aacgcttaca atttccattc gccattcagg 3720 

ctgaactaga tctagagtcc gttacataac ttacggtaaa tggcccgcct ggctgaccgc 3780 

ccaacgaccc ccgcccattg acgtcaataa tgacgtatgt tcccatagta acgccaatag 3840 

ggactttcca ttgacgtcaa tgggtggagt atttacggta aactgcccac ttggcagtac 3900 

atcaagtgta tcatatgcca agtacgcccc ctattgacgt caatgacggt aaatggcccg 3960 

cctggcatta tgcccagtac atgaccttat gggactttcc tacttggcag tacatctacg 4020 

tattagtcat cgctattacc atggtgatgc ggttttggca gtacatcaat gggcgtggat 4080 

agcggtttga ctcacgggga tttccaagtc tccaccccat tgacgtcaat gggagtttgt 4140 

tttggcacca aaatcaacgg gactttccaa aatgtcgtaa caactccgcc ccattgacgc 4200 

aaatgggcgg taggcgtgta cggtgggagg tctatataag cagagctcgt ttagtgaacc 4260 

gtcagatcgc ctggagacgc catccacgct gttttgacct ccatagaaga caccgggacc 4320 

gatccagcct ccgcggccgg gaacggtgca ttggaacgga ccgtgttgac aattaatcat 4380 

cggcatagta tatcggcata gtataatacg acaaggtgag gaactaaacc atggctagca 4440 

aaggagaaga acttttcact ggagttgtcc caattcttgt tgaattagat ggtgatgtta 4500 

atgggcacaa attttctgtc agtggagagg gtgaaggtga tgctacatac ggaaagctta 4560 

cccttaaatt tatttgcact actggaaaac tacctgttcc atggccaaca cttgtcacta 4620 

ctttctctta tggtgttcaa tgcttttccc gttatccgga tcatatgaaa cggcatgact 4680 

ttttcaagag tgccatgccc gaaggttatg tacaggaacg cactatatct ttcaaagatg 4740 

acgggaacta caagacgcgt gctgaagtca agtttgaagg tgataccctt gttaatcgta 4800 

tcgagttaaa aggtattgat tttaaagaag atggaaacat tctcggacac aaactcgagt 4860 

acaactataa ctcacacaat gtatacatca cggcagacaa acaaaagaat ggaatcaaag 4920 

ctaacttcaa aattcgccac aacattgaag atggatccgt tcaactagca gaccattatc 4980 

aacaaaatac tccaattggc gatggccctg tccttttacc agacaaccat tacctgtcga 5040 

cacaatctgc cctttcgaaa gatcccaacg aaaagcgtga ccacatggtc cttcttgagt 5100 

ttgtaactgc tgctgggatt acacatggca tggatgccaa gttgaccagt gccgttccgg 5160 

tgctcaccgc gcgcgacgtc gccggagcgg tcgagttctg gaccgaccgg ctcgggttct 5220 

cccgggactt cgtggaggac gacttcgccg gtgtggtccg ggacgacgtg accctgttca 5280 
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tcagcgcggt ccaggaccag gtggtgccgg acaacaccct ggcctgggtg tgggtgcgcg 5340 

gcctggacga gctgtacgcc gagtggtcgg aggtcgtgtc cacgaacttc cgggacgcct 5400 

ccgggccggc catgaccgag atcggcgagc agccgtgggg gcgggagttc gccctgcgcg 5460 

acccggccgg caactgcgtg cacttcgtgg ccgaggagca ggactgacac tcgacctcga 5520 

aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca 5580 

aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct 5640 

tatcatgtct 5650 



<210> 3 
<211> 25 
<212> DNA 

<213> Porcine circovirus 
<400> 3 

jw!: tttatttaaa tggagccaca gctgg 2 5 

p <210> 4 

UJ <211> 26 

Qn <212> DNA 

r^; <213> Porcine circovirus 

.ja;. 

y| <400> 4 

' tttatttaat acccacacca atgtcg 26 

P <210> 5 
Jii <211> 2 6 

<212> DNA 
jjj^ <213> Porcine circovirus 

H 5 <400> 5 

accatgccaa gcaagaaaag cggccc 26 

<210> 6 
<211> 23 
<212> DNA 

<213> Porcine circovirus 
<400> 6 

ttttcactga cgctgccgag gtg 23 

<210> 7 
<211> 7460 
<212> DNA 

<213> Porcine circovirus 
<400> 7 

agatctaggc ctgtgtggtc gacattggtg tgggtattta aatggagcca cagctggttt 60 
cttttattat ttggctggaa ccaatcaatt gtttggtcca gctcaggttt gggggtgaag 120 
tacctggagt ggtaggtaaa gggctgcctt atggtgtggc gggaggagta gttaatatag 18 0 

gggtcatagg ccaagttggt ggagggggtt acaaagttgg catccaagat aacagcagtg 240 
gacccaacac ctctttgatt agaggtgatg gggtctctgg ggtaaaattc atatttagcc 300 
tttctaatac ggtagtattg gaaaggtagg ggtagggggt tggtgccgcc tgaggggggg 360 
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aggaactggc cgatgttgaa tctgagctgg ttaacattcc aagatggctg cgagtgtcct 420 

ccttctatgg tgagtacaaa ttctctagaa aggcggcaat tgaagatacc cgtctttcgg 480 

cgccatctgt aacggtttct gaaggcgggg tgtgccaaat atggtcttct gcggaggatg 540 

tttccaagat ggctgcgggg gcgggtcctt cttctgcggt aacgcctcct tggccacgtc 600 

atcctataaa agtgaaagaa gtgcgctgct gtagtattac cagcgcactt cggcagcggc 660 

agcacctcgg cagcgtcggt gaaaatgcca agcaagaaaa gcggcccgca accccataag 720 

aggtgggtgt tcacccttaa taatccttcc gaggaggaga aaaacaaaat acgggagctt 780 

ccaatctccc tttttgatta ttttgtttgc ggagaggaag gtttggaaga gggtagaact 840 

cctcacctcc aggggtttgc gaattttgct aagaagcaga cttttaacaa ggtgaagtgg 900 

tattttggtg cccgctgcca catcgagaaa gcgaaaggaa ccgaccagca gaataaagaa 960 

tactgcagct gcagtaaaga aggccacata cttatcgagt gtggagctcc gcggaaccag 102 0 

gggaagcgca gcgacctgtc tactgctgtg agtacccttt tggagacggg gtctttggtg 1080 

actgtagccg agcagttccc tgtaacgtat gtgagaaatt tccgcgggct ggctgaactt 1140 

ttgaaagtga gcgggaagat gcagcagcgt gattggaaga cagctgtaca cgtcatagtg 12 00 

ggcccgcccg gttgtgggaa gagccagtgg gcccgtaatt ttgctgagcc tagcgacacc 1260 

tactggaagc ctagtagaaa taagtggtgg gatggatatc atggagaaga agttgttgtt 1320 

ttggatgatt tttatggctg gttaccttgg gatgatctac tgagactgtg tgaccggtat 1380 

ccattgactg tagagactaa agggggtact gttccttttt tggcccgcag tattttgatt 1440 

accagcaatc aggcccccca ggaatggtac tcctcaactg ctgtcccagc tgtagaagct 1500 

ctctatcgga ggattactac tttgcaattt tggaagactg ctggagaaca atccacggag 1560 

gtacccgaag gccgatttga agcagtggac ccaccctgtg cccttttccc atataaaata 1620 

aattactgag tcttttttgt tatcacatcg taatggtttt tatttttatt catttagagg 1680 

gtcttttagg ataaattctc tgaattgtac ataaatagtc agccttacca cataattttg 1740 

ggctgtggct gcattttgga gcgcatagcc gaggcctgga tcttcaatat tggccattag 1800 

ccatattatt cattggttat atagcataaa tcaatattgg ctattggcca ttgcatacgt 1860 

tgtatctata tcataatatg tacatttata ttggctcatg tccaatatga ccgccatgtt 1920 

ggcattgatt attgactagt tattaatagt aatcaattac ggggtcatta gttcatagcc 1980 

catatatgga gttccgcgtt .acataactta cggtaaatgg cccgcctggc tgaccgccca 2040 

acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2100 

ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg gcagtacatc 2160 

aagtgtatca tatgccaagt ccgcccccta ttgacgtcaa tgacggtaaa tggcccgcct 2220 

ggcattatgc ccagtacatg accttacggg actttcctac ttggcagtac atctacgtat 2280 

tagtcatcgc tattaccatg gtgatgcggt tttggcagta caccaatggg cgtggatagc 2340 

ggtttgactc acggggattt ccaagtctcc accccattga cgtcaatggg agtttgtttt 2400 

ggcaccaaaa tcaacgggac tttccaaaat gtcgtaataa ccccgccccg ttgacgcaaa 2460 

tgggcggtag gcgtgtacgg tgggaggtct atataagcag agctcgttta gtgaaccgtc 252 0 

agatcactag aagctttatt gcggtagttt atcacagtta aattgctaac gcagtcagtg 2580 

cttctgacac aacagtctcg aacttaagct gcagaagttg gtcgtgaggc actgggcagg 2640 

taagtatcaa ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac 2700 

agagaagact cttgcgtttc tgataggcac ctattggtct tactgacatc cactttgcct 2760 

ttctctccac aggtgtccac tcccagttca attacagctc ttaaggctag agtacttaat 2820 

acgactcact ataggctagc aagatctcct aggaagcttt ccatggaaga cgccaaaaac 2880 

ataaagaaag gcccggcgcc attctatccg ctggaagatg gaaccgctgg agagcaactg 2940 

cataaggcta tgaagagata cgccctggtt cctggaacaa ttgcttttac agatgcacat 3 000 

atcgaggtgg acatcactta cgctgagtac ttcgaaatgt ccgttcggtt ggcagaagct 3060 

atgaaacgat atgggctgaa tacaaatcac agaatcgtcg tatgcagtga aaactctctt 312 0 

caattcttta tgccggtgtt gggcgcgtta ttatcggagt ttgcagttgc gcccgcgaac 3180 

gacatttata atgaacgtga attgctcaac agtatgggca tttcgcagcc taccgtggtg 3240 

ttcgtttcca aaaaggggtt gcaaaaaatt ttgaacgtgc aaaaaaagct cccaatcatc 3300 

caaaaaatta ttatcatgga ttctaaaacg gattaccagg gatttcagtc gatgtacacg 3360 

ttcgtcacat ctcatctacc tcccggtttt aatgaatacg attttgtgcc agagtccttc 3420 

gatagggaca agacaattgc actgatcatg aactcctctg gatctactgg tgtgcctaaa 3480 

ggtgtcgctc tgcctcatag aactgcctgc gtgagattct cgcatgccag agatcctaat 3540 

tttggcaatc aaatcattcc ggatactgcg attttaagtg ttgttccatt ccatcacggt 3600 
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tttggaatgt ttactacact cggatatttg atatgtggat ttcgagtcgt cttaatgtat 3 660 

agatttgaag aagagctgtt tctgaggagc cttcaggatt acaagattca aagtgcgctg 3720 

ctggtgccaa ccctattctc cttcttcgcc aaaagcactc tgattgacaa atacgattta 3780 

tctaatttac acgaaattgc ttctggtggc gctcccctct ctaaggaagt cggggaagcg 3840 

gttgccaaga ggttccatct gccaggtatc aggcaaggat atgggctcac tgagactaca 3900 

tcagctattc tgattacacc cgagggggat gataaaccgg gcgcggtcgg taaagttgtt 3960 

ccattttttg aagcgaaggt tgtggatctg gataccggga aaacgctggg cgttaatcaa 4 02 0 

agaggcgaac tgtgtgtgag aggtcctatg attatgtccg gttatgtaaa caatccggaa 4080 

gcgaccaacg ccttgattga caaggatgga tggctacatt ctggagacat agcttactgg 4140 

gacgaagacg aacacttctt catcgttgac cgcctgaagt ctctgattaa gtacaaaggc 4200 

tatcaggtgg ctcccgctga attggaatcc atcttgctcc aacaccccaa catcttcgac 4260 

gcaggtgtcg caggtcttcc cgacgatgac gccggtgaac ttcccgccgc cgttgttgtt 4320 

ttggagcacg gaaagacgat gacggaaaaa gagatcgtgg attacgtcgc cagtcaagta 4380 

acaaccgcga aaaagttgcg cggaggagtt gtgtttgtgg acgaagtacc gaaaggtctt 4440 

accggaaaac tcgacgcaag aaaaatcaga gagatcctca taaaggccaa gaagggcgga 4500 

aagatcgccg tgtaattcta gagaattcac gcgtggtacc tctagagtcg acccgggcgg 4560 

ccgcttcgag cagacatgat aagatacatt gatgagtttg gacaaaccac aactagaatg 462 0 

cagtgaaaaa aatgctttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccatt 4680 

ataagctgca ataaacaagt taacaacaac aattgcattc attttatgtt tcaggttcag 4740 

ggggagatgt gggaggtttt ttaaagcaag taaaacctct acaaatgtgg taaaatcgat 4800 

aaggatccgg gctggcgtaa tagcgaagag gcccgcaccg atcgcccttc ccaacacttg 4860 

cgcagcctga atggcgaatg gacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg 492 0 

tggttacgcg cagcgtgacc gctacacttg ccagcgccct agcgcccgct cctttcgctt 4980 

tcttcccttc ctttctcgcc acgttcgccg gctttccccg tcaagctcta aatcgggggc 5040 

tccctttagg gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg 5100 

gtgatggttc acgtagtggg ccatcgccct gatagacggt ttttcgccct ttgacgttgg 5160 

agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 5220 

cggtctattc ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg 5280 

agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcct 5340 

gatgcggtat tttctcctta cgcatctgtg cggtatttca caccgcatat ggtgcactct 5400 

cagtacaatc tgctctgatg ccgcatagtt aagccagccc cgacacccgc caacacccgc 5460 

tgacgcgccc tgacgggctt gtctgctccc ggcatccgct tacagacaag ctgtgaccgt 552 0 

ctccgggagc tgcatgtgtc agaggttttc accgtcatca ccgaaacgcg cgagacgaaa 5580 

gggcctcgtg atacgcctat ttttataggt taatgtcatg ataataatgg tttcttagac 5640 

gtcaggtggc acttttcggg gaaatgtgcg cggaacccct atttgtttat ttttctaaat 5700 

acattcaaat atgtatccgc tcatgagaca ataaccctga taaatgcttc aataatattg 5760 

aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcc cttattccct tttttgcggc 5820 

attttgcctt cctgtttttg ctcacccaga aacgctggtg aaagtaaaag atgctgaaga 5880 

tcagttgggt gcacgagtgg gttacatgga actggatctc aacagcggta agatccttga 5940 

gagttttcgc cccgaagaac gttttccaat gatgagcact tttaaagttc tgctatgtgg 6000 

cgcggtatta tcccgtattg acgccgggca agagcaactc ggtcgccgca tacactattc 6060 

tcagaatgac ttggttgagt actcaccagt cacagaaaag catcttacgg atggcatgac 6120 

agtaagagaa ttatgcagtg ctgccataac catgagtgat aacactgcgg ccaacttact 6180 

tctgacaacg atcggaggac cgaaggagct aaccgctttt ttgcacaaca tgggggatca 6240 

tgtaactcgc cttgatcgtt gggaaccgga gctgaatgaa gccataccaa acgacgagcg 63 00 

tgacaccacg atgcctgtag caatggcaac aacgttgcgc aaactattaa ctggcgaact 63 60 

acttactcta gcttcccggc aacaattaat agactggatg gaggcggata aagttgcagg 6420 

accacttctg cgctcggccc ttccggctgg ctggtttatt gctgataaat ctggagccgg 6480 

tgagcgtggg tctcgcggta tcattgcagc actggggcca gatggtaagc cctcccgtat 6540 

cgtagttatc tacacgacgg ggagtcaggc aactatggat gaacgaaata gacagatcgc 6600 

tgagataggt gcctcactga ttaagcattg gtaactgtca gaccaagttt actcatatat 6660 

actttagatt gatttaaaac ttcattttta atttaaaagg atctaggtga agatcctttt 672 0 

tgataatctc atgaccaaaa tcccttaacg tgagttttcg ttccactgag cgtcagaccc 6780 

cgtagaaaag atcaaaggat cttcttgaga tccttttttt ctgcgcgtaa tctgctgctt 6840 
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gcaaacaaaa aaaccaccgc taccagcggt ggtttgtttg ccggatcaag agctaccaac 6900 

tctttttccg aaggtaactg gcttcagcag agcgcagata ccaaatactg ttcttctagt 6960 

gtagccgtag ttaggccacc acttcaagaa ctctgtagca ccgcctacat acctcgctct 7020 

gctaatcctg ttaccagtgg ctgctgccag tggcgataag tcgtgtctta ccgggttgga 7080 

ctcaagacga tagttaccgg ataaggcgca gcggtcgggc tgaacggggg gttcgtgcac 7140 

acagcccagc ttggagcgaa cgacctacac cgaactgaga tacctacagc gtgagctatg 7200 

agaaagcgcc acgcttcccg aagggagaaa ggcggacagg tatccggtaa gcggcagggt 7260 

cggaacagga gagcgcacga gggagcttcc agggggaaac gcctggtatc tttatagtcc 7320 

tgtcgggttt cgccacctct gacttgagcg tcgatttttg tgatgctcgt caggggggcg 7380 

gagcctatgg aaaaacgcca gcaacgcggc ctttttacgg ttcctggcct tttgctggcc 7440 

ttttgctcac atggctcgac 7460 



<210> 8 
<211> 29 
<212> DNA 

<213> Porcine circovirus 
<400> 8 

aaagatctag gcctgtgtgc tcgacattg 29 

<210> 9 
<211> 28 
<212> DNA 

<213> Porcine circovirus 
<400> 9 

aaggatccag gcctcggcta tgcgctcc 28 
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